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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the disconnection of electrode 
caused by a difference in level occurring in contact holes and to obtain 
stable connection between electrodes by packing a conductive material in 
contact hole regions including the upper electrodes connected to the lower 
electrodes. 

SOLUTION: A planarization film 12 is formed by applying a polyimide resin, 
acrylic resin, etc., over the entire surface. The contact holes 1 3 are opened 
in the planarization film 12 and a transparent conductive thin film of metals, 
such as Al, or ITO, etc., is deposited thereon so as to be electrically 
connected to the drain electrodes 1 1 and is patterned to a prescribed 
shape, by which the upper electrodes 1 4 are formed. Next, a conductive 
layer 1 5 is formed by a plating method or conductive resin film in the 
contact hole 13 parts. The constitution to electrically connect the upper 
electrodes 14 via the contact holes 13 to the drain electrodes 1 1 of TFTs 
of the device in such a manner, then to pack the recessed parts occurring 
in the contact holes 13 by the conductive layer 15 is adopted for the 
device and, therefore, the surface of the uppermost layer is made flat. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor device characterized by filling up with the conductive matter said contact 
hole field including the up electrode top connected to said lower electrode in the semiconductor device 
which has the up electrode connected with this lower electrode through the contact hole by which 
opening was carried out to this insulator layer while being formed on a lower electrode, the insulator 
layer formed on this lower electrode, and this insulator layer. 

[Claim 2] The semiconductor device according to claim 1 characterized by filling up said contact hole 
field including the up electrode top connected to said lower electrode with the conductive matter and 
the matter which forms the flat front face formed on this conductive matter. 

[Claim 3] Said conductive matter is a semiconductor device according to claim 1 or 2 characterized by 
being a metal thin film. 

[Claim 4] Said conductive matter is a semiconductor device according to claim 1 or 2 characterized by 
being the resin film which has conductivity. 

[Claim 5] The matter which forms said flat front face is a semiconductor device according to claim 1 
characterized by being the resin film which has conductivity or insulation. 

[Claim 6] While being formed on a lower electrode, the insulator layer formed on this lower electrode, 
and this insulator layer In the manufacture approach of a semiconductor device of having the up 
electrode connected with this lower electrode through the contact hole by which opening was carried 
out to this insulator layer The process which carries out opening of said contact hole to the insulator 
layer formed on said lower electrode, The process which forms said up electrode on an insulator layer 
including said contact hole, and connects this up electrode and said lower electrode through this 
contact hole, The manufacture approach of the semiconductor device characterized by having the 
process which fills up said contact hole field including said up electrode top with the conductive matter. 
[Claim 7] While being formed on a lower electrode, the insulator layer formed on this lower electrode, 
and this insulator layer In the manufacture approach of a semiconductor device of having the up 
electrode connected with this lower electrode through the contact hole by which opening was carried 
out to this insulator layer The process which carries out opening of said contact hole to the insulator 
layer formed on said lower electrode, The process which forms said up electrode on an insulator layer 
including said contact hole, and connects this up electrode and said lower electrode through this 
contact hole, The process which forms the conductive matter in said contact hole field including said up 
electrode top at extent which does not project rather than the front face of the up electrode formed on 
said insulator layer, The manufacture approach of the semiconductor device characterized by having the 
process which forms a thin film layer on the conductive matter formed in said contact hole field to 
extent which carries out outline coincidence with the front face of the up electrode formed on said 
insulator layer. 

[Claim 8] The formation process of said conductive matter is the manufacture approach of the 
semiconductor device according to claim 6 or 7 characterized by being carried out by plating. 
[Claim 9] The formation process of said conductive matter is the manufacture approach of the 
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semiconductor device according to claim 6 or 7 characterized by being carried out by applying the resin 
which has conductivity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which has the electrode 
structure for connecting the electrode during the upper and lower sides good especially through an 
insulator layer about semiconductor devices, such as a thin film transistor used for an active matrix 
liquid crystal indicating equipment etc. 
[0002] 

[Description of the Prior Art] In recent years, the semiconductor device represented by IC, LSI, etc., 
electronic equipment or an electrical home appliance incorporating these semiconductor devices, etc. is 
developed, and it is sold in large quantities in the commercial scene. Generally VTR, the personal 
computer, etc. have spread widely and are so less new not to mention a television set current. The 
liquid crystal display attracts attention as a display which has the advantage that they are a light weight 
and a low power, with a thin shape especially. Switching elements, such as a thin film transistor (TFT is 
called hereafter.), are prepared for especially every pixel, the liquid crystal display of the active-matrix 
mold which controlled each pixel by this is excellent in resolution, and it is observed from the reasons of 
a clear image being obtained. Hereafter, TFT or an active matrix liquid crystal display is explained as an 
example of representation of the electronic equipment incorporating a semiconductor device or a 
semiconductor device. 

[0003] TFT using the amorphous silicon thin film as a conventional active component is known, and 
many active matrix liquid crystal displays which carried this TFT are commercialized. Now, it has a great 
hope for the technique which forms TFT using a polycrystalline silicon thin film with possibility that the 
drive circuit for making TFT for pixels and TFT for a pixel drive for making a pixel electrode drive drive 
can really be formed on one substrate as an active component replaced with TFT using this amorphous 
silicon thin film. 

[0004] The polycrystalline silicon thin film has high mobility compared with the amorphous silicon thin 
film used for the conventional TFT, and can form highly efficient TFT. When really forming the drive 
circuit for making TFT for a pixel drive drive on one cheap glass substrate is realized, compared with the 
former, a manufacturing cost will be reduced sharply. 

[0005] Approaches, such as a solid phase grown method which heat-treats for several hours to dozens 
hours, and is crystallized at the temperature of about 600 degrees C as a technique which creates the 
polycrystalline silicon thin film used as the barrier layer of such polycrystalline silicon TFT on a glass 
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substrate after depositing an amorphous silicon thin film on a glass substrate, and the laser crystallizing 
method which irradiates pulse laser light, such as an excimer laser, is made to carry out melting of the 
amorphous silicon thin film of the part in an instant, and is made to recrystallize it, are proposed. 
[0006] The transparency mold liquid crystal display which used transparent conductive thin films, such 
as ITO (Indium Tin Oxide), for the pixel electrode, and the reflective mold liquid crystal display which , 
used reflectors, such as a metal, for the pixel electrode are shown in this active matrix liquid crystal 
display. Originally, since a liquid crystal display is not a spontaneous light type display, in the case of a 
transparency mold liquid crystal display, it arranges a lighting system and the so-called back light behind 
a liquid crystal display, and shows to it by the light by which incidence is carried out from there. 
Moreover, in the case of the reflective mold liquid crystal display, it is displaying by reflecting the 
incident light from the outside with a reflector. 

[0007] In the case of a reflective mold liquid crystal display, in order not to use a back light, power 
consumption is very small, but it has the problem that the brightness and contrast of a display will be 
influenced by the brightness of an operating environment or a service condition, i.e., a perimeter, etc. 
[0008] It has the advantage that the display which has bright and high contrast can be performed, 
without on the other hand, being influenced so much by surrounding brightness etc., although power 
consumption becomes large in order to display using a back light as mentioned above in the case of a 
transparency mold liquid crystal display. 

[0009] By the way, it connects with the drain electrode of TFT, and the pixel electrode which consists 
of a transparent conductive thin film or metals, such as the above ITO(s), etc. is formed so that it may 
not connect with adjoining gate wiring or source wiring too hastily, and it may have these and fixed 
spacing. In order to expand the effective area of a pixel electrode in recent years, the interlayer 
insulation film 58 which consists of polyimide resin or acrylic resin is formed all over the substrate 51 
top including a TFT top as shown in drawing 1 3 , and the protective coat top pixel electrode structure (it 
is hereafter called pixel-on PASSHI structure) of connecting the drain electrode 61 of TFT and the pixel 
electrode 64 formed on the interlayer insulation film 58 is proposed through the contact hole 63 which 
carried out opening to this interlayer insulation film 58. 

[0010] According to this approach, since it will insulate with gate wiring or source wiring with the 
interlayer insulation film 58 which consists of polyimide resin or acrylic resin, the pixel electrode 64 
becomes possible [ arranging the edge of the pixel electrode 64 in piles above gate wiring or source 
wiring ], and can expand the effective area of the pixel electrode 64, i.e., a numerical aperture, by this. 
Furthermore, since the interlayer insulation film 58 which consists of polyimide resin or acrylic resin can 
carry out flattening of the level difference resulting from TFT, gate wiring, and source wiring easily, it 
also has the effectiveness of lessening extremely orientation turbulence of the liquid crystal layer 70. 
[001 1] However, in order to carry out flattening of the level difference resulting from TFT, gate wiring, 
and source wiring, it is necessary to make the thickness of 1 micrometers or more, for example, 2 
micrometers - 4 micrometers, deposit the interlayer insulation film 58 which consists of polyimide resin 
or acrylic resin by the above-mentioned approach. Therefore, in order to connect the pixel electrode 64 
and the drain electrode 61 of TFT, also when the level difference by the contact hole 63 which carries 
out opening will become big and connection between the pixel electrode 64 and the drain electrode 61 of 
TFT is not made good, it will often generate. 

[0012] Moreover, although the level difference which originates in TFT, gate wiring, and source wiring by 
depositing the interlayer insulation film 58 by resin is reduced, the level difference resulting from a 
contact hole 63 is reflected also in the front face of the pixel electrode 64, a big level difference will 
arise to some fields of the pixel electrode 64, turbulence of the orientation of the liquid crystal layer 70 
will occur there, and the problem of causing deterioration of display grace will also be generated. 
[0013] Then, the method of forming the conductors 71, such as a metal used as the almost same height 
as the front face of the interlayer insulation film 58 which becomes contact hole 63 part from resin, is 
proposed as conventionally shown in drawing 14 , for example, as shown in JP,4-220625,A. The 
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conductor 71 which consists of a metal etc. is formed on the drain electrode 61 of TFT, this 
manufacture approach etches an interlayer insulation film 58 so that the front face of a conductor 71 
may be exposed, after making the interlayer insulation film 58 which carries out flattening of the level 
differences, such as TFT, deposit, and it connects the pixel electrode 64. 

[0014] Moreover, as shown in JP,1-35351 ,B, JP.1-68727A or JP,4-305627,A, the conductors 71, such 
as plating, are formed in between the drain electrode 61 of TFT, and the pixel electrodes 64 (i.e., contact 
hole 63 part) with an electrochemical process, and the manufacture approach of connecting the pixel 
electrode 64 there is also proposed. 
[0015] 

[Problem(s) to be Solved by the Invention] The configuration on a front face of a substrate which was 
mentioned above is the big factor which makes the orientation of a liquid crystal layer produce 
turbulence. This is for turbulence to arise in the orientation of a liquid crystal layer in the part, when 
irregularity exists in a substrate front face. Recently, when the level difference by TFT, gate wiring, or 
source wiring is eased by pixehon PASSHI structure and the flattening film is formed of it like drawing 
1_3 mentioned above, irregularity hardly exists in a substrate front face. 

[0016] However, in order to form a pixel electrode after that, the hollow by the contact hole for 
connecting the level difference for thickness of a pixel electrode, and a pixel electrode and the drain 
electrode of TFT is formed. Although the level difference for thickness of a pixel electrode is about 
thousands of A at most, the hollow by the contact hole is several micrometers, and is so big that it does 
not become as compared with the level difference for thickness of a pixel electrode. 

[0017] Moreover, although what is necessary is to process a contact hole into a taper configuration and 
just to give an inclination, in order to make a good thing connection between the drain electrode of TFT, 
and a pixel electrode, it is in the situation that extreme taper configuration processing cannot be 
performed from having made the dimension of a contact hole detailed with detailed-izing of TFT. That is, 
it is because the dimension of a contact hole will become large if an extreme taper configuration is 
processed. If the dimension of a contact hole is enlarged, as mentioned above, the level difference 
resulting from a contact hole is reflected in the front face of a pixel electrode, a big level difference will 
arise to some fields of a pixel electrode, turbulence of the orientation of a liquid crystal layer will occur 
in the level difference, and it will become the big factor which causes deterioration of display grace. 
[0018] Especially, this effect becomes remarkable when the size of a pixel electrode is detailed. For 
example, supposing the size of a pixel electrode is 25-micrometer angle and the dimension of a contact 
hole is 5-micrometer angle, the rate of the contact hole occupied in the area of a pixel electrode will 
become 4%. However, at the opening process of a contact hole, it is easy to generate the pattern shift 
by etching, and supposing the dimension of a contact hole is 10-micrometer angle at the time of 
completion, the rate that a contact hole occupies will reach even to 16%. Under such a situation, it is 
not easy to cancel un-arranging resulting from the level difference of a contact hole, maintaining the 
good connection between the drain electrode of TFT, and a pixel electrode. 

[0019] After making the film which carries out flattening of the level differences, such as TFT, deposit, 
as the conventional approach which was mentioned above is proposed as an approach for solving such a 
trouble, it forms the conductor which consists of a metal etc. on the drain electrode of TFT by the 
conventional approach shown in JP.4-220625A and the front face of a conductor is exposed, the 
configuration of connecting a pixel electrode to the part is indicated. Therefore, the front face of a pixel 
electrode will be in a flat condition, and it will be thought that turbulence of the orientation of the liquid 
crystal layer resulting from the level difference of a contact hole and the faulty connection of a pixel 
electrode and the drain electrode of TFT can be reduced. 

[0020] However, it is necessary to form the conductor which consists of a metal of the shape of a 
column which has thickness comparable as the thickness of the interlayer insulation film which becomes 
a contact hole part from polyimide resin or acrylic resin, i.e., 2 micrometers - 4 micrometers thickness, 
etc. by this approach. Although it is thought that a conductor is usually formed by the sputtering method 
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or the plasma-CVD method in order to form such a conductor, it is possible in that case that membrane 
formation takes long duration since thickness is thick, or film peeling arises after the membrane 
formation middle or membrane formation. Moreover, even if membrane formation is completed normally, 
for etching this and carrying out patterning to the shape of a column, etching of long duration will be 
required further, and such an approach will not be an easy thing. 

[0021] On the other hand, the configuration of forming a conductor in the part of a between [ the drain 
electrode of TFT and pixel electrodes (i.e., a contact hole) ], and connecting a pixel electrode to it with 
electrochemical processes, such as plating, there is indicated by the conventional approach shown in 
JP,1 -35351, B, JP,1-68727,A, or JP,4-305627,A. Since the conductor which connects a drain electrode 
and a pixel electrode according to these is formed in the part of a contact hole in self align, it can 
cancel the level difference by the front face of the pixel electrode which the FOTORISO process for 
forming a conductor becomes unnecessary, and is further connected to a conductor, especially the 
contact hole. 

[0022] However, by this approach, the adhesion of the conductor and drain electrode which were formed 
by electrochemical processes, such as plating, will not necessarily become good. An oxide film etc. is 
formed in the front face depending on the metallic material which constitutes a drain electrode, and 
there is a ****** thing. Generally, aluminum, Ti, etc. which are widely used as the electrode and wiring 
material of TFT correspond to this. The deposit of sufficient thickness is not not only obtained, but 
adhesion will not become good if an oxide film etc. is formed on the surface of a metallic material. From 
such a metallic material, complicated processes, such as performing various kinds of surface treatment 
to beforehand, are required, and remarkable know-how is required. 

[0023] Moreover, when filling up a hole like a contact hole with a deposit, it is also considered that the 
situation that the front face of an insulator layer and the front face of a deposit where opening of the 
contact hole was carried out are not necessarily in agreement arises. That is, the case where it projects 
rather than the front face of an insulator layer 58 conversely as shown in drawing 1 5 (a) and (b), when 
the front face of a deposit 71 does not arrive at the location of the front face of an insulator layer 58 
etc. can be considered. Drawing 1 5 (a) and (b) expand and show the situation. When it is going to fill up 
with a deposit 71 the contact hole 63 by which opening was carried out to the resin insulator layer 58 
which has about 2-micrometer thickness like the pixel-on PASSHI structure mentioned above, If the 
case where set aside and a deposit 71 is temporarily formed by the time amount for about 1 minute in 
consideration of the throughput of a production process is assumed when forming a deposit 71 over 
many hours very much The change in thickness 3000A or more arises only by changing the time amount 
of a plating process for small 10 seconds, and when the worst, the crevice or heights beyond about 0.5 
micrometers or it is made generated when it also takes into consideration changing the thickness of the 
resin insulator layer 58. The field surrounded with the circle in drawing 15 (a) and (b) shows the part 
which the level difference generated for a reason which was mentioned above. Although the level 
difference of about 2 micrometers of the beginning is eased a little as a result, considering thickness 
(1000A - thousands ofA), such as the pixel electrode 64 formed behind, concern of open-circuit 
generating in a level difference part does not still continue being canceled completely. 
[0024] An open circuit of the electrode generated with the level difference resulting from this contact 
hole controls, and it aims at obtaining the connection by which inter-electrode was stabilized by this 
invention being made in view of the conventional trouble which was mentioned above, and filling up with 
the conductive matter the contact hole field by which opening was carried out to the insulator layer 
including the up electrode top formed in the semiconductor device which has arranged semiconductor 
devices, such as a thin film transistor, so that it might connect with a lower electrode electrically. 
[0025] 

[Means for Solving the Problem] While the semiconductor device of this invention according to claim 1 is 
formed on a lower electrode, the insulator layer formed on this lower electrode, and this insulator layer 
In the semiconductor device which has the up electrode connected with this lower electrode through 



-6- 



the contact hole by which opening was carried out to this insulator layer In said contact hole field 
including the up electrode top connected to said lower electrode, it is characterized by filling up with the 
conductive matter, and the above-mentioned purpose is attained by that. 

[0026] Moreover, the semiconductor device of this invention according to claim 2 is characterized by 
filling up said contact hole field including the up electrode top connected to said lower electrode with 
the conductive matter and the matter which forms the flat front face formed on this conductive matter, 
and the above-mentioned purpose is attained by that. 
[0027] At this time, said conductive matter may be a metal thin film. 

[0028] Moreover, said conductive matter may be resin film which has conductivity at this time. 

[0029] Furthermore, the matter which forms said flat front face may be resin film which has conductivity 

or insulation at this time. 

[0030] The manufacture approach of the semiconductor device of this invention according to claim 6 
While being formed on a lower electrode, the insulator layer formed on this lower electrode, and this 
insulator layer In the manufacture approach of a semiconductor device of having the up electrode 
connected with this lower electrode through the contact hole by which opening was carried out to this 
insulator layer The process which carries out opening of said contact hole to the insulator layer formed 
on said lower electrode, The process which forms said up electrode on an insulator layer including said 
contact hole, and connects this up electrode and said lower electrode through this contact hole, It is 
characterized by having the process which fills up said contact hole field including said up electrode top 
with the conductive matter, and the above-mentioned purpose is attained by that. 

[0031] Moreover, the manufacture approach of the semiconductor device of this invention according to 
claim 7 While being formed on a lower electrode, the insulator layer formed on this lower electrode, and 
this insulator layer In the manufacture approach of a semiconductor device of having the up electrode 
connected with this lower electrode through the contact hole by which opening was carried out to this 
insulator layer The process which carries out opening of said contact hole to the insulator layer formed 
on said lower electrode, The process which forms said up electrode on an insulator layer including said 
contact hole, and connects this up electrode and said lower electrode through this contact hole, The 
process which forms the conductive matter in said contact hole field including said up electrode top at 
extent which does not project rather than the front face of the up electrode formed on said insulator 
layer, On the conductive matter formed in said contact hole field, it is characterized by having the 
process which forms a thin film layer to extent which carries out outline coincidence with the front face 
of the up electrode formed on said insulator layer, and the above-mentioned purpose is attained by that. 
[0032] At this time, the formation process of said conductive matter may be made to be performed by 
plating. 

[0033] Moreover, the formation process of said conductive matter may be made to be performed by 
applying the resin which has conductivity at this time. 

[0034] Thus, by filling up the conductive matter with this invention into said contact hole field including 
the up electrode top connected to a lower electrode, especially an open circuit will occur, the part near 
the base of the contact hole which is a ****** part will also be filled up with the conductive matter, an 
open circuit of an up electrode is prevented, and connection between an up electrode and a lower 
electrode becomes a positive thing. 

[0035] Moreover, by filling up the contact hole field including the up electrode top connected to a lower 
electrode with the conductive matter and the matter which forms the flat front face formed on this 
conductive matter, especially an open circuit will occur, the part near the base of the contact hole 
which is a ****** part will be filled up with the conductive matter, an open circuit of an up electrode is 
prevented, and connection between an up electrode and a lower electrode becomes a positive thing. 
Furthermore, since it fills up with the matter which forms a flat front face on the conductive matter, the 
surface surface smoothness of a contact hole can be raised to coincidence. 

[0036] Moreover, it becomes possible by using a metal thin film as conductive matter much more to 
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ensure connection between an up electrode and a lower electrode. 

[0037] Moreover, it becomes possible to raise further the surface smoothness on an up electrode and 
the front face of a contact hole by using the resin film which has conductivity as conductive matter. 
[0038] Moreover, while especially an open circuit occurs, filling up the part near the base of a ****** 
contact hole with the conductive matter and securing a good flow by using the resin film which has 
conductivity or insulation as matter which forms a flat front face It becomes possible to raise the 
surface smoothness of the front face of an up electrode further, and when an electrode is connected to 
the part when the matter which forms a flat front face is made into conductivity, or it is made insulation 
on the contrary, it can perform arranging other wiring in the part easily. 

[0039] Moreover, it becomes possible by performing the formation process of the conductive matter 
with plating to fill up a contact hole field with the low metallic material of resistance easily. 
[0040] Moreover, it becomes possible to raise the surface smoothness of the front face of an up 
electrode further by carrying out by applying the resin which has conductivity for the formation process 
of the conductive matter. 
[0041] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. Drawing 1 is the sectional view having shown TFT of this invention, and drawing 2 is the top 
view. In addition, drawing 1 R> 1 shows the cross section in the part of the A-A' line in drawing 2 . 
[0042] TFT as an active component in this invention has the in general following composition, as shown 
in drawing 1 . The base coat film 2 which consists of Si02 film etc. accumulates on the insulating 
substrates 1, such as glass, on it, the barrier layer 3 of TFT which consists of a silicon thin film is 
formed in the predetermined configuration, insulator layers, such as Si02 film, accumulate on this barrier 
layer 3, and gate dielectric film 4 is formed. On this barrier layer 3, the gate electrode 5 which consists 
of metallic materials, such as aluminum, on both sides of this gate dielectric film 4 is formed at the 
predetermined configuration. 

[0043] Here, the source field and the drain field 6 where impurity ion was poured in, and the channel 
field 7 where impurity ion is not poured into the field of the lower part of the gate electrode 5 are 
formed in this barrier layer 3, an insulator layer is deposited all over after that, and an interlayer 
insulation film 8 is formed. Opening of the contact hole 9 is carried out to the upper interlayer insulation 
film 8 and the gate dielectric film 4 of this source field and the drain field 6, and the source electrode 10 
and the drain electrode 1 1 which consist of metallic materials, such as aluminum, are formed, and it 
connects with the source field and the drain field 6, respectively. 

[0044] Then, polyimide resin, acrylic resin, etc. are applied to the whole surface, and the flattening film 
12 is formed in it. And opening of the contact hole 13 is carried out to this flattening film 12, transparent 
conductive thin films, such as metals, such as aluminum, or ITO, are made to deposit so that it may 
connect with the drain electrode 1 1 electrically, patterning is carried out to a predetermined 
configuration, and the up electrode 14 is formed. 

[0045] Next, a conductive layer 15 is formed in contact hole 13 part mentioned above with plating or the 
conductive resin film. 

[0046] According to this invention, the up electrode 14 is electrically connected to the drain electrode 
1 1 of TFT through a contact hole 13, and since it is considering as a configuration which is filled up with 
the concave hollow part which originates in a contact hole by the conductive layer 15 after that, the 
front face of the maximum upper layer is flat. Therefore, when TFT in this invention is applied to a liquid 
crystal display, producing irregularity which disturbs the orientation of a liquid crystal molecule on the 
front face of the pixel electrode which is the up electrode 14 is lost. 

[0047] Moreover, in this invention, since the conductive layer 15 is formed in a contact hole 13 even if 
the drain electrode 1 1 and the up electrode 14 of TFT are disconnected in which part in a contact hole 
13, it becomes possible to connect an open-circuit part. 

[0048] Furthermore, it is possible to manufacture simple by the membrane formation approach used in 
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this invention in order to need neither equipment special besides installing the facility for plating 
processes nor complicated pretreatment and to manufacture a conventional active matrix liquid crystal 
indicating equipment and conventional TFT except the formation process of a conductive layer 15, in 
using the conductive resin film and using plating for a coater in case a conductive layer 15 is formed, or 
the etching approach. 

[0049] (Gestalt 1 of operation) A drawing is used for below and the detail of the manufacture approach 
in the gestalt 1 of operation of this invention is explained to it. Drawing 3 - drawing 4 are the sectional 
views having shown the production process of TFT in the gestalt 1 of this operation. 
[0050] As shown in drawing 3 (a), it creates by the approach of common knowledge of TFT on the 
insulating substrates 1, such as a glass substrate. The creation approach is as follows in general. 
[0051] First, the base coat film 2 which consists of Si02 film etc. is made to deposit by the sputtering 
method or the plasma-CVD method on a glass substrate 1. Next, when the film which deposited and 
deposited the polycrystalline silicon thin film, the amorphous silicon thin film, etc. on 30nm - about 50nm 
thickness is an amorphous silicon thin film, laser light irradiates and polycrystaHzes from the upper part. 
Patterning of the polycrystaHzed silicon thin film is carried out to a predetermined configuration, and it 
serves as the barrier layer 3 of TFT. 

[0052] Subsequently, insulator layers, such as Si02 film, accumulate on a barrier layer 3, gate dielectric 
film 4 is formed, and the gate electrode 5 which consists of metallic materials, such as aluminum, 
through gate dielectric film 4 is formed on this barrier layer 3 at a predetermined configuration. 
[0053] Subsequently, heat-treatment for activating the impurity ion which impurity ion was poured in by 
having used the gate electrode 5 as the mask at the barrier layer 3, and was poured in after that is 
performed, and a source field and the drain field 6 are formed. At this time, the channel field 7 where 
impurity ion is not poured in is formed in the field of the lower part of the gate electrode 5. 
[0054] Then, Si02, the SiNx film, etc. accumulate on the whole surface, and an interlayer insulation film 
8 is formed. After carrying out opening of the contact hole 9 to the interlayer insulation film 8 and gate 
dielectric film 4 which are finally located above a source field and the drain field 6, the source electrode 
10 and the drain electrode 1 1 which consist of metallic materials, such as aluminum, are formed, and this 
source electrode 10 and the drain electrode 11 are connected to a source field and the drain field 6. 
TFT in the gestalt 1 of this operation is carried out in this way, and is manufactured. 
[0055] Although the gestalt 1 of this operation explained the coplanar mold TFT which used the 
polycrystalline silicon thin film for the barrier layer 3, you may be the reverse stagger mold TFT which 
used the amorphous silicon thin film for the barrier layer 3. Moreover, after this, the different metal 
membrane or different transparent conductive thin film of the quality of the material from this drain 
electrode 1 1 may be made to deposit on the drain electrode 11, patterning may be carried out to a 
predetermined configuration, and a cap electrode may be formed. In addition, as a metal membrane at 
this time, it is possible to use nickel, Cr, Cu, Fe, W, etc., and it is possible as a transparent conductive 
thin film to use ITO, Sn02, etc. 

[0056] Next, as shown in drawing 3 (b), polyimide resin, acrylic resin, etc. are applied to the whole 
surface, and the flattening film 12 is formed in it. With the gestalt 1 of this operation, OPUTOMA SS 
(Japan Synthetic Rubber Co., Ltd. make) was used for resin, and spreading formation was carried out on 
the substrate 1 so that it might become the thickness of 2 micrometers by 2 micrometers - 4 
micrometers, for example, max. 

[0057] Next, opening of the contact hole 1 3 was carried out to the flattening film 1 2 located above the 
drain electrode 11. The dry etching by oxygen gas can be used for opening of this contact hole 13. With 
the gestalt 1 of this operation, it etched on condition that oxygen gas flow rate 400sccm, high- 
frequency power 600W, and gas pressure 20mTorr, and the contact hole 13 was formed. Moreover, the 
wall of this contact hole 13 made the include angle of 80 degrees - 60 degrees incline in general, and 
was formed. Moreover, in case opening of this contact hole 13 is carried out, it is desirable to make it 
the range in which aperture of the contact hole 13 by the side of the drain electrode 1 1 is made 
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comparatively small in consideration of alignment precision, and it is made to carry out opening on the 
drain electrode 1 1 certainly, and the aperture by the side of the front face of the flattening film 12 does 
not exceed the dimension of the drain electrode 11, either. When this makes inter-electrode connection 
a positive thing and uses this TFT for a liquid crystal display etc., also in order not to reduce a 
numerical aperture superfluously, it is important. In addition, the resin used for the flattening film 12 at 
this time may have photosensitivity. 

[0058] Next, as shown in drawing 4 (a), using 1000A - thousands of A, for example, the mask by the 
photoresist, about 2000A is made to deposit, patterning of the metal membranes, such as transparent 
conductive thin films, such as ITO, and aluminum, is carried out, and the up electrode 14 of a 
predetermined configuration is formed so that it may connect with the drain electrode 1 1 electrically. 
The well-known approaches, such as the sputtering method, can be used as an approach of making 
metal membranes, such as transparent conductive thin films, such as ITO, and aluminum, depositing at 
this time. 

[0059] Next, as shown in drawing 4 (b), the mask by the photoresist is formed, the part of a contact hole 
13 is filled up with a metal membrane with plating, and a conductive layer 15 is formed. In addition, a 
photoresist is removed after conductive layer 15 formation. 

[0060] Plating mentioned above is explained below. If it is generally called plating, will point out 
electrolysis plating in many cases, and this approach acquires a sink in the water solution containing a 
metal ion to plate, and a direct current is acquired for a metal membrane to a cathode side. The 
situation of this plating process is shown in drawing 1 2 . As a facility prepared at this process, they are 
DC power supply 20 at the plating bath 19 and it which put in plating liquid 18 and this plating liquid 18. 
It is common in an anode plate 21 to use the electrode of the same quality of the material as the metal 
to plate, and a silver electrode is used when plating a nickel electrode and Ag, in plating nickel. Moreover, 
depending on plating liquid, heating may be needed a little. In that case, a heating facility of a plating 
bath is prepared as an ancillary facility. As a metal plated, Cu, Ag, Au, Cr, Fe, nickel, Pt, etc. can be used. 
Especially in this invention, although it is not necessary to limit the metal to plate, it takes into 
consideration and determines that affinity with furring will also mention later, and it is [ way ] desirable 
and nickel, Cu, especially Ag, etc. are promising. For example, it is because nickel can be plated 
comparatively easily, it is widely used for industrial use and it is thought that Cu, Ag, etc. are suitable to 
use for an electrode etc. since electric resistance is low enough. In the case of nickel or Ag, as a water 
solution, a nickel sulfate, a nickel chloride, a silver cyanide, etc. are used, for example. It plated with the 
gestalt 1 of this operation using Ag. as a reason for having chosen Ag, as mentioned above, electric 
resistance is a low ingredient, and it is because the price is alike and cheap in a noble-metals ingredient 
with low electric resistance. 

[0061] Using SHIRUBU REXX II (Electroplating Engineers of Japan, Ltd. make) as for example, plating 
liquid, plating of contact hole 13 part in the gestalt 1 of this operation performed grade plating between 
about 2 parts at 25 degrees C whenever [ current density 1 A/dm2 and plating solution temperature ] f 
and formed about 2-micrometer conductive layer 1 5. The thickness of a conductive layer 1 5 can be 
determined by controlling current density and time amount. About whenever [ current density or plating 
solution temperature ], since it changed with classes of plating liquid, with the gestalt 1 of this operation, 
conditions were set [ that what is necessary is just to determine suitably ] up in 20-30 degrees C 
whenever [ current density 1 - 5 A/dm2, and plating solution temperature ]. when the area of the part 
plated like a contact hole 13 is small, that a result [ carry / by the low current consistency ] is better 
acquires such conditions in the gestalt 1 of this operation — having — ****** — it determines in 
consideration of things. 

[0062] Next, the process before and behind a plating process is explained. Before a plating process, a 
front face is processed with a hydrochloric acid etc. if needed besides rinsing the front face of the 
object plated. It is made to wash and dry by the hot pure water around 70 degrees C after a plating 
process. In addition, although the gestalt 1 of this operation showed the example of plating of a single 
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metal, even if it is plating of an alloy, it does not interfere. 

[0063] Since he is trying to form a conductive layer 15 after the up electrode 14 electrically connected 
to the drain electrode 1 1 through a contact hole 13 is formed with the gestalt 1 of this operation, even if 
it is the case where the front face of a conductive layer 15 projected rather than the front face of the 
up electrode 14, or retreated temporarily, and a level difference arises, bad influences, such as an open 
circuit, are not produced to the up electrode 14. 

[0064] Moreover, as shown in drawing 5 , since it has several micrometers thickness, as for the 
flattening film 12, the ** contact hole 13 by which opening was carried out to this flattening film 12 will 
also have the level difference of several micrometers. Although the up electrode 14 of 1000A - about 
thousands ofA thickness will be deposited and formed in contact hole 13 part As mentioned above, a 
contact hole 13 has the level difference of several micrometers, and it gets down from it. Since the 
include angle is also steep, it was difficult for contact hole 13 internal surface to deposit the film by 
uniform thickness, and in the field surrounded with the circle in drawing, it disconnected substantially, 
without sufficient thickness being securable, and obtained now, and also when like, it was often. However, 
in the gestalt 1 of this operation, the conductive layer 15 which deposited in a part for the bottom 
surface part of a contact hole 13 is able to connect the open-circuit part of the up electrode 14 by 
growing up gradually, going, as the arrow head in drawing showed, and being full in a contact hole 13 by 
plating into contact hole 13 part. 

[0065] In addition, although not illustrated, after forming the orientation film in the whole surface after 
this and performing orientation processing, the opposite side substrate in which the color filter, the 
counterelectrode, etc. were formed is stuck, and if liquid crystal is poured in between substrates, a liquid 
crystal display can be completed. 

[0066] (Gestalt 2 of operation) Next, the detail of the manufacture approach in the gestalt of other 
operations of this invention is explained using a drawing. Drawing 6 - drawing 8 are the sectional views 
having shown the production process of TFT in the gestalt 2 of this operation. 

[0067] As shown in drawing 6 (a), the flattening film 12 by resin is formed after creating TFT. In addition, 
since the production process of TFT in the gestalt 2 of this operation etc. is the same as that of the 
gestalt 1 of operation, explanation is omitted. 

[0068] As shown in drawing 6 (b), opening of the contact hole 13 was carried out to the flattening film 
12 by resin. The dry etching by oxygen gas can be used for opening of this contact hole 13. With the 
gestalt 2 of this operation, it etched first on condition that oxygen gas flow rate 400sccm, high- 
frequency power 600W, and gas pressure 20mTorr, and the contact hole 13 was formed. In addition, 
these processes are the same as the gestalt 1 of operation. 

[0069] Next, as shown in drawing 7 (a), using 1 000A - thousands of A, for example, the mask by the 
photoresist, about 2000A is made to deposit, patterning of the metal membranes, such as transparent 
conductive thin films, such as ITO, and aluminum, is carried out, and the up electrode 1'4 of a 
predetermined configuration is formed so that it may connect with the drain electrode 1 1 electrically. 
The well-known approaches, such as the sputtering method, can be used as an approach of making 
metal membranes, such as transparent conductive thin films, such as ITO, and aluminum, depositing at 
this time. 

[0070] Next, as shown in drawing 7 (b), the part of a contact hole 13 is filled up with a metal membrane 
with plating, and a conductive layer 15 is formed. With the gestalt 2 of this operation, in a contact hole 
13, it is not completely filled up with a conductive layer 15, but it is formed from a base at 1 / about 
three to 2/3 thickness. As an important point in this case, it is making it a conductive layer 15 not 
project from the front face of the up electrode 14, and should just determine suitably in what thickness 
it forms from a base. With the gestalt 2 of this operation, it decided to plate using Ag, for example, 
SHIRUBU REXX II (Electroplating Engineers of Japan, Ltd. make) was used as plating liquid. Moreover, 
although the thickness of a conductive layer 15 could be determined by controlling current density and 
the processing time, with the gestalt 2 of this operation, it decided to control by the processing time. 
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Grade plating was specifically performed between about 1 parts at 25 degrees C whenever [ current 
density 1 A/dm2 and plating solution temperature ], and about 1 -micrometer conductive layer 15 was 
formed. 

[0071] Although it is the same as that of what was indicated in the gestalt 1 of operation about the 
following explanation, it explains repeatedly. About whenever [ current density or plating solution 
temperature ], since it changed with classes of plating liquid, with the gestalt 2 of this operation, 
conditions were set [ that what is necessary is just to determine suitably ] up in 20-30 degrees C 
whenever [ current density 1 - 5 A/dm2, and plating solution temperature ]. when the area of the part 
plated like a contact hole 13 is small, that a result [ carry / by the low current consistency ] is better 
acquires such conditions in the gestalt 2 of this operation — having — ****** — it determined in 
consideration of things — it comes out. 

[0072] Next, the process before and behind a plating process is explained. Before a plating process, a 
front face is processed with a hydrochloric acid etc. if needed besides rinsing the front face of the 
object plated. It is made to wash and dry by the hot pure water around 70 degrees C after a plating 
process. In addition, although the gestalt 2 of this operation showed the example of plating of a single 
metal, even if it is plating of an alloy, it does not interfere. 

[0073] Next, the resin thin film layer 16 is made to deposit all over a substrate, as shown in drawing 8 
(a). This resin thin film layer 16 is for a conductive layer 15 to fill up the remaining part of the contact 
hole 13 with which it filled up to about 1/2. Here, spreading formation was carried out so that it might 
become about 1 -micrometer thickness. OPUTOMA SS (Japan Synthetic Rubber Co., Ltd. make) which is 
the same ingredient as the flattening film 12 as an ingredient used was used. Or even if it uses colored [, 
such as the color mosaic CK (the Fuji hunt company make), ] and a black resin ingredient, it does not 
interfere. Moreover, a conductive ingredient is sufficient as the resin ingredient used for the resin thin 
film layer 16, and it may have photosensitivity. 

[0074] Next, as shown in drawing 8 (b), the whole surface of the resin thin film layer 16 is etched, and 
the front face of the up electrode 14 is exposed. The whole surface is etched at this process, without 
using masks, such as a photoresist. This is called the etchback process. The dry etching by oxygen gas 
can be used for etching. With the gestalt 2 of this operation, it etched on condition that oxygen gas flow 
rate 400sccm, high-frequency power 600W, and gas pressure 20mTorr. 

[0075] In addition, a conductive layer 15 is filled up with the gestalt 2 of this operation into a contact 
hole 13 from a base to about 1/2 location, and the resin thin film layer 16 was filled up with it into the 
remaining part. Therefore, since the remaining part of a contact hole 1 3 is filled up with the resin thin 
film layer 16 as a conductive layer 15 did not project from the front face of the up electrode 14, the 
front face of the up electrode 14 is flat. Moreover, when a resin thin film layer is insulation, since it is 
possible to arrange other wiring in this part and the front face is flat also in that case, there are no 
worries about an open circuit etc. It seems that moreover, a bad influence is not done to the orientation 
of a liquid crystal molecule since all the front faces of an electrode including inter-electrode will become 
flat, if TFT of such structure is used for a liquid crystal display. 

[0076] (Gestalt 3 of operation) Next, the detail of the manufacture approach in the gestalt of other 
operations of this invention is explained using a drawing. Drawing 9 - drawing 1 1 are the sectional views 
having shown the production process of TFT in the gestalt 3 of this operation. 

[0077] As shown in drawing 9 (a), the flattening film 12 by resin is formed after creating TFT. In addition, 
since the production process of TFT in the gestalt 2 of this operation etc. is the same as that of the 
gestalt 1 of operation, explanation is omitted. 

[0078] As shown in drawing 9 (b). opening of the contact hole 13 was carried out to the flattening film 
1 2 by resin. The dry etching by oxygen gas can be used for opening of this contact hole 1 3. With the 
gestalt 2 of this operation, it etched first on condition that oxygen gas flow rate 400sccm, high- 
frequency power 600W, and gas pressure 20mTorr. and the contact hole 13 was formed. In addition, 
these processes are the same as the gestalt 1 of operation. 
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[0079] Next, as shown in drawing 10 (a), using 1000A - thousands of A, for example, the mask by the 
photoresist, about 2000A is made to deposit, patterning of the metal membranes, such as transparent 
conductive thin films, such as ITO, and aluminum, is carried out, and the up electrode 14 of a 
predetermined configuration is formed so that it may connect with the drain electrode 1 1 electrically. 
The well-known approaches, such as the sputtering method, can be used as an approach of making 
metal membranes, such as transparent conductive thin films, such as ITO, and aluminum, depositing at 
this time. 

[0080] Next, as shown in drawing 10 (b), contact hole 13 part is made to fill up the whole surface by 
carrying out spreading formation of the conductive resin film 17, and the unnecessary conductive resin 
film 17 is removed in the following process. When using an etchback process as an approach of removing, 
it is good to apply to extent which the concave hollow by the contact hole 1 3 does not produce on the 
front face of the conductive resin film 17. This is because the whole surface is etched into homogeneity 
at an etchback process. What is necessary is on the other hand, just to apply to extent with which the 
conductive resin film 17 is filled up into the contact hole 13, when the conductive resin film 17 has 
photosensitivity. 

[0081] In addition, the conductive resin film 17 can be easily obtained by adding metal particles and 
carbon on the conventional insulating resin film. Moreover, it can obtain by making tetracyano 
quinodimethan (TCNQ) and tetrathiafulvalene (TTF) mix in the insulating resin film. It is more desirable 
to choose an ingredient with electric resistance low if possible, although what is necessary is not to limit 
to these especially the conductive resin film 17 used in the gestalt 3 of this operation, and just to 
determine suitably. 

[0082] Next, as shown in drawing 1 1 , the unnecessary conductive resin film 1 7 deposited in addition to 
the contact hole 13 part is removed, and a conductive layer 15 is formed in contact hole 13 part. About 
removal of the conductive resin film 17, when the etchback process or the conductive resin film 17 
explained with the gestalt 2 of operation mentioned above has photosensitivity, a garbage can be 
removed by using and developing [ expose and ] a mask. In addition, what is necessary is not to be 
limited to these and just to adopt suitably the removal approach suitable for the used resin film about 
the removal approach of the resin film. 

[0083] Since the conductive resin film is used as a conductive layer 15 with the gestalt 3 of this 
operation, it is comparatively easy to make the location of the front face of a conductive layer 1 5 mostly 
in agreement with the location of the front face of the up electrode 1 4. 

[0084] As mentioned above, even if TFT created in the gestalt 1 of operation, the gestalt 2 of operation, 
and the gestalt 3 of operation can be used as a switching element for driving the pixel electrode of a 
liquid crystal display, and disconnects neither an electrode nor wiring or it compares and disconnects it, 
it has the operation effectiveness that this open-circuit part is connectable. Therefore, this structure is 
very effective in stabilizing connection of the electrode which is between the upper and lower sides and 
has a contact through a contact hole, and wiring, and this can be widely applied also to the 
semiconductor device or semiconductor device which has the connection structure of the electrode not 
only during TFT but the upper and lower sides. 
[0085] 

[Effect of the Invention] As mentioned above, with the electrode connection structure of this invention, 
it becomes possible to ensure connection of the electrode which is between the upper and lower sides 
and has a contact through a contact hole, and wiring. 

[0086] Moreover, an open circuit of the pixel electrode which is equivalent to an up electrode when the 
semiconductor device or the semiconductor device which has such inter-electrode connection structure 
is applied to a liquid crystal display can be prevented, and while becoming possible to make a more 
positive thing connection with the drain electrode of TFT and the pixel electrode which are a 
semiconductor device, it is lost that the orientation turbulence of the liquid-crystal molecule resulting 
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from the level difference of a contact hole occurs, and it becomes possible to acquire good display 
grace. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view having shown TFT of this invention. 
[Drawing 2] Drawing 2 is the top view having shown TFT of this invention. 

[Drawing 3] Drawing 3 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 1 of this operation. 

[Drawing 4] Drawing 4 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 1 of this operation following drawing 3 (a) and (b). 

[Drawing 5] Drawing 5 is the sectional view having shown the details of the electrode connection in the 
gestalt of this operation. 

[Drawing 6] Drawing 6 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 2 of this operation. 

[Drawing 7] Drawing 7 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 2 of this operation following drawing 6 (a) and (b). 

[Drawing 8] Drawing 8 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 2 of this operation following drawing 7 (a) and (b). 

[Drawing 9] Drawing 9 (a) and (b) are the sectional views having shown the production process of TFT in 
the gestalt 3 of this operation. 

[Drawing 10] Drawing 10 (a) and (b) are the sectional views having shown the production process of TFT 
in the gestalt 3 of this operation following drawing 9 (a) and (b). 

[Drawing 1 1] Drawing 1 1 is the sectional view having shown the production process of TFT in the 
gestalt 3 of this operation following drawing 10 (a) and (b). 

[Drawing 12] Drawing 12 is the drawing in which the plating process in the gestalt 1 of this operation 
was shown. 

[Drawing 13] Drawing 1 3 is the sectional view having shown the semiconductor device of protective coat 
top pixel electrode structure (pixel-on PASSHI structure). 

[Drawing 14] Drawing 14 is the sectional view having shown the semiconductor device in the 
conventional technique. 

[Drawing 15] Drawing 1 5 (a) and (b) are the sectional views of a contact hole having shown the 
conventional trouble. 
[Description of Notations] 
1 Insulating Substrate 
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2 Base Coat Film 

3 Barrier Layer 

4 Gate Dielectric Film 

5 Gate Electrode 

6 Source Field and Drain Field 

7 Channel Field 

8 Interlayer Insulation Film 

9 Contact Hole 

10 Source Electrode 

1 1 Drain Electrode (Lower Electrode) 

12 Flattening Film 

13 Contact Hole 

14 Pixel Electrode (Up Electrode) 

15 Conductive Layer 

16 Resin Thin Film Layer 

17 Conductive Resin Film 

1 8 Plating Liquid 

1 9 Plating Bath 

20 DC Power Supply 

21 Anode Plate 

51 Insulating Substrate 

58 Interlayer Insulation Film 

60 Source Electrode 

61 Drain Electrode (Lower Electrode) 

63 Contact Hole 

64 Pixel Electrode (Up Electrode) 

70 Liquid Crystal Layer 

71 Conductor 



[Translation done.] 
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7mi>m\Z7ii-ZnZ>£z>\Z. TFT©KK>fi6 1 

fi£L, -t^JcH*«a6 4*««r*i:^5«t5«t«jfi 
[0 0 15] 

jfiT'ii±^t^Ell 3©J;-5(r, tfi7-t;u • • rty 
40 ->«jglci-DT. TFT, y— hEtt-*V— ^EaicJ: 

[0 0 16] L^L. ^©^ICiS*ttffi$r^-r4^ 
©, H*«S©KI»»<Ogl:ft*«fclffii*«tttTFT© 

*ia*.**»j*stxTv»*. e*tt@©mj*»©aMta-i3- 
*BS/imT*ti. mmmmommfto&mtit&mz 

so [0 0 17] Sfe, TFTWFU-OlStlflSt 
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5 

±^J9», T F TCiftttHfcKfl^O h*— JWOTrtt 

IbTb£5<h:3>3^ h*-;P<D^ti£^*#<ft-?X 

*ia:^ia*fSffi©*ffinsefe$n, ®^tm@©— sb© 

fR«C**ttgkli*«^C, *©RilTttflJi©Efi)©ft 

n^iLT, ajFatt©«-Ffc3i#s;if**fcSH 

Kft?>. 

[0018] H**«©iMxai»«Bft«£K£ 

©i*#teS^<i:ft3. ■*tiffl*'fX*«2 5 

<, {Rtr^fi£B$lr=]>^i7 h*-;uw^ffi*u 0 xim^ 
lCftoTL*ofctr*t3>^^ h*-;i/©d5&3« 
£«1 6 %t;:£TiibTb£5 ^.tttft-S. Z<D£?13. 

[0 0 19] ±^Lfc<fc 3 £«£*©:£**«:, z\<D£5U 
-a *:©©#& t b rmm S ftfc t> ©X'& 

0. 1*fll¥4 - 2 2 0 6 2 5^$BtC*£ftX^-5ft* 
©#&■?«» TFTOHW >«ffi±K&JRft<!:75>e>ft 
•5*m#£^/£U TFTft£*©g:^ ; £ ;s PiI'fl:"f -5flll£ 

«E®ft©|g®*®tli$ii^«fce>iCLX, 
*©»»KB**«*ftl!l{T* <£ ^ 5 «fc 3 ft«tJ&**H* 

$nxi^. ^©fc©Hfiim@©*Wi¥:eft#i£<2:ft 
0, a>^/7 h*— ;KoaMtriSH1"*fififliS©iHrp]© 
SLn^H?HmStTFT©HU'f >m@t©^ ? FS?r 

[0 0 2 0] Ujft»l/***&C©*ffiT?t4, 
- fc «M 5 F StflB-^ 7 Z> U ;H» fi 6 ft £ 1 M 
tt»«©K»£H8*©§l». ED^2 wm~4 Aim©M 
J*S*1-att#©&«fc£#&ft**«fcS»JS"r«>& 
gj&t&S. ;L©<fc5ft*m#£f£J&t"$*:©l;:«:, il« 
7A-^U >^&&5<^iX7XvCVD»£KJ;oX3l 

!^3'-=>^-r*CttS6i:fil^n©Xy5 : ->ysfi 

[0 0 2 1 ] 1 -3 5 3 5 1 ftH 

¥1 - 6 8 7 2 7^4i«**^tt»BB¥4- 3 0 5 6 2 



(4) 

7^4i«fti'IC*SnT^»5a*©*aclCtt, TFT© 
FH* >mffiiH*Hffit©ra. Bll*.n>^i7 h*-;U 
©giS#l~. * y*ft£*©*JMt¥W#ttK«fcoT»«flK 

£»j«u * z. izwmm&z&tiiTzt ^ -s «t 3 rmis. 
nmtzm<mmmt. F*-;u©a$#i;:ae 

h 'J 7 IS *<*B i ft 9 , 3E lc £ ttlft £ ft 5 H 

io niti^tt^cTi^. 

[0 0 2 2] L,j&»Lfc#«&;i©#8rett, *v*t.i.E<D 

n%<t¥mism\z£?Ti&!8L2nfzmn<*£ f w >m 

m £ ©«*tt sWf b t> &» ft t> © ic ft -5 1 liBS £ ft 
t». F b-r >iI5Mt5^II*fii:J;oTil ^© 
3^fc«{tillft£#»jSSftftrvvt>©****. -« 
T FTdDlfttEBSfti: UXJ£< fiJJB 3ftTt»* 

Ai^Ti ftf^^.fticKa-r*. &mmv>nmzm 
itmti £#m&a n* t-Hi-ftssj*©;* ? 
ftti«^oxft<, ^*tt=bfi»ftfe©{cttfte.ft^. 

srSSTft £©«*tfcisa*&s-c* o , ^ft o © y ? a 

£#g#$ft-5. 

[0 0 2 3] n>?£ h*— ;P©J:5ft?Llc^y 

fc«g^©S® *Ji©«Ej b fc-Sr Lft 

lW±U5utfe^e.n5. BP'S, 015 (a) 
(b) IciSnsiot:, ^7*I7 1©«W%»K 
5 8©Sffi©fiMt'abft^^-&-^> 3*{'ite^5 8© 
Sffi J; D fc^mf ^«^fti*^#A^.ft^>. 015 
30 (a) (b) -^©^^SS^bX^bfcfeWX* 
-So ±ii!!bfct^-b;i/ • • A-v>^jg©<J:^{c, 2 

>^i? h*— 6 3(-^->-^17 1 Sr^5*bJ:5i:bfe 
#1%lZ8f$\$:frrtT* y*m 7 1 Sr^-TS*^ 
tSS'JtCbX, SiiXg©^;U-Xy h*#SbX[Str 1 

^iS©wiT^-^i7 1 s»jsfi-r*«^*«5e"r* 

0^»bfc/t*ltT3 0 
0 0 AJ£A±©BIJ¥©Hi)£#£bXb£l^ »flgS6^K5 
8 ©M»#£»T* H £ 0. 5 
40 /imSS> **^tt*ft£Jl±©IHia8»*l»ttCi«*56* 
$-&xb*e»^<tlc:ft^)o 015 (a) (b) flCiili 
TRTItntMH ij^bfci^ftgatCctOSM 
*«*4tfc»»*!PlT^4. «S*£bX^|iO©2 wm 

ss©Sii(a^i^fa^ftx«i'^ ! t)©©. mzwi&z 

ftZ>Wmm&6 4ft£*©IKi¥ (1 0 0 0A~gfA) 
#A*ttt«£bTftS«»T©»r*56*©««:tt^ 

[0 0 2 4] *f8Wtt±i!fibfc«t3ft«3lE©raHXSt« 
*ft$ftfct>©T*0. »tHh ? y=s7,>?ti 



7 

[0 0 2 5] 

[«H*«?»T*fc»©^R] *56W©W#« 1 KB* 

tz.mm.mt. mmm.m±.\z&tfL-znzt£hiz. mm. 
m\zMunntz^>i?s> h*-jus4M/T-BET»«at 

^gfctLT&D. ^©ntt::J;D> XE@eWjtfi££tt 
[0 0 2 6] #5g9i©tS#*2lcK*©¥«#S 

a&> BfjET^maic&s^nsxgptax^tfiWE 

[0 0 2 7] H©£#. mIfe#tt14^lK«#Jl»KT$. 
[0 0 2 8] *fc, HOt*, llllE*«tt**tt*«te 
[0 0 2 9] $e»lC, n©t*, WIS^SSBSr^t" 

[0 0 3 0] *5SW©»#«6k:e*©¥##I£1I©8! 

Tg&«@t, «ET««*±K»*3nfc»» 
Bit. «WWI±lc»j«sn*tfct)K:, KS&ltBllcM 

n * xssma t £ * mm. © m. m^m \z & n 

-;HStf|- LTKXg&tta t ME~F«m« t Sr&ScTS X 
St, WE±»««±&$ttiWI23>^^ hsjN-;HR* 

tLT£D> w:ii:±D, xks swains. 

[0 0 3 1 ] *fc, #5E9!©SI#JH7 £B*©¥*ttS 
fi©Ki£:£i£te> T£B«at, KT««S±lw»j«sn 

fc*6»«t, iwe*«±t»ia3n*tt'bn. m&m 

*^T, WET««ff±£#* * MB 3 
H*:-;U$:F^Pf -SXSt, ME3 £ h*- 
;W££Ml»K±KfflE±Wta«:#*U 1*3 



t>£ajLfc^esfc*«te«K&»j*t"*3:s£, tare 

tbT43D, -tOHttcJ:D. ±BBttJ&*«J*3n4. 
[0 0 3 2] uOtt. itflE%*tt4feK0ft?j£Xgte. 
;* y * & tC <k o T fr fc> n £ <fc -5 tC L T *> «k ^ . 
•[0 0 3 3] not*. ffiE«*tt4feit©J&j£X 

io g«, mnvtzii'tz>m'i$:mifi?z>z\t\z£'3T'tft> 

[0 0 3 4] n©«fc5IC, *58WT?ttT*««lC*ttS 

n5±»«s±*-&triaB3>^^ h*— ;HB*ic*« 
fci*®tt&K##*£ftTt>5ntttetK XgBfta© 
[0 0 3 5] Sfc, T»tii:*«Sn5±*MJ:* 

£ttTV»*£tttt?K ±«««©»r*««l»JhSn. x 

asmatT««at *>©tfc*. 

[0 0 3 6] »ttt»IitT4UM*Jil>6 

30 nttc^b, ±a6«atTa5«st©«^^d; 0-151 
HHfT^ntJ&^^t/iS. 

[0 0 3 7] *«tt*Itl/TMtt6*t5» 

t ©?att * «t o — ■ to x a -a- * z. t pim t ts. 

[0 0 3 8] ¥SS®<&^^T^>^lKtUT«li 

#ic^* s ^^LB-r^3>^^ k*— ;u©j£Bt-ifi^ 

*»K««tt*K***l/TA»j5i:"»at*«f * 1 1 
40 x^*a©*®©¥£tt££9-Jlfa±£-fr-5;i 

&\zLrzmsizi$, Jto&Mzi&vmm&wtzzt 

1fi®M,iZ?TZ.2>£olZtt2>. 
[0 0 3 9] »«tt**©«Mtl8**y*ttT 

[0 0 4 0] ^tttt#)K©^fi£Xg^^mtt&* 
•T-5>1^)3§ : &^-r-&ntT'fT^c:tir«tO. XSCtta© 
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[0 0 4 1] 

T®m\zm-3^Tmw?z>. m 1 &#?80J3©t ft^ 

lfcM0T*O. 0 2te j e©¥®UT*&5. ft*5, 0 
lttH2«P©A-A' »<OfflJ»fc:feWa»riB**UT^ 

[0 0 4 2] *^^tC*5tt?>7^^^ ^ffibTCT 
FTH El 1 lr^T«te>tC. tzm&iiti-o 
TU«. #7*fc£©»61ttt£*l±K:S i 02Mft£ 
3i»6345^-^3-hK2A*lt«lSn, *-©±i;:->'Ja 
T F T©ft14B 3 j&«i9r£©»ttK»jS£ 
tXT^D. l£f£ttJf 3±lwteS i O2Rtt£0fl&MIft I 

■ 3±JCtttty-h*6»«l4 t^TA 1 
[0 0 4 3 ] r©SttH3Ktt3F»fi*-f 

.H U-f >** 6 © ±* © ■ IHWe»Bt 8 *i J: tW- h «6 

»Bt4ic«3>^i' h*-;w9j&«wasnT*D, ai 

til ltiWj&snTV— Xff**J:tfFU-f >«K6 
[0 0 4 4] c©&. ±IlC#iJ-f s K»Ii^>7^'J;i/ 

u^ommi i \znn.&\z&m.2n%£?\zA i ft£© 
&m h -s. n \t i t o ft e a>mmmwmm a *. 

0f^©^«tC/^-->^LT±gBtt® 1 4£PjTr 
4. 

[0045] ±aiLfcn>^ h*-;n 3gf» 

[0 0 4 6] *^^tC<t-5i. TFTOKH>til 
itca>^ h*-;n 3£tf-LT±gB«® 1 4=&*m 

-5. ft-^T, **WK*tt*TFT«;*SaS««K:ji 
fflbfc«^fctt, ±S*Ki 4T**B**tt<o*ffifc 

<fts. 

[0 0 4 7] *^WTi4. {K(CTFT©b*l/-f > 

til l £±SBtt<Ii 4£ifizi>99 h*-;n 3t*j© 

h*-;H 3f*3l;iill 5$MLTl)5fci!), 
ttBrSfttt-rSii^llBift*. 



(6) 

[0 0 4 8] 5e>(C, #fBWC:fc^T«:> «1I15J 

-t •& ^ tc^aft s«^atft mmm * &w t -r s n t 

#ft<> $111 5(0MlgKnit ft#©7£x^f 
7vhU£*g«ft3^S«*TFTS«irr*&«>K 

[0049] (nmwmi) &>t\z. mmzm^x* 
io ftw<DnMaj&&i\zt$ttz$Lm.jjm<DmMiz-D\,*Tm 
BR?*. @3~@4ii *nm<Dmmi c:&tt$TFT 

[0 0 5 0] 03 (a) tC^T^OlC, #7XS«ft<i: 
©*&»&«« litTFT *«tt©*acfc«fc ■oT^'T 
4. *m:$ffitt«te£AT©S9T<&5„ 

[0051] ^77.s«i±ics i c>2mts.Efr 

^ftS^-Xa-F^SX/^^'J >^i*^7^Xv 
CVD^iCtoTiiaaii-^. *fefly'j3>i 
MASKS' U 3 3 0 nm~ 5 0 n 

=. > * a m F T ©Step 3 £ ft 5 . 
[0 0B2].*HT. fgtt«3±tCS i 0 2 Jglft<i:©*& 

±(r«y- Mgtl4 S^LTA 1 

ftsy- hn.ffistfffifeowvzizB&.-znzo 

[0 0 5 3] feted 3ictey-b^;ffi5£-ex 

ynMs<Dyi3<Dfamz\ttw&^*>ifi&x^*vz^ 

ft V 7 n*>. 

[0 0 5 4] ^©&> ^ffilCS i 02-^S i N x ^ft£^ 

**5 «fc K >«* 6 ©±^{'fi«T4Mr B 1«gi^m 8 

ft. A 1 4t'O^I«»^e.ft5V-^tIl 0*>«£tf 
F U-T >®S 1 1 iV-XtS 1 0 43 «ktf K 

40 H>tfil HU-f >«S«6tcSl 

[0 0 5 5] *^*6©»fil 1 Ttt, *tta->u n >^l^ 

TFTT*-3TfeJ:K £©&. h*U"f>'RSl 

1±I:KHK>1H lt*ft5«*(0*III»*ti 

so ^MK£LT«. Ni, Cr, Cu. Fe. Wft££ffl 
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TO. S n02tS.£*m^%Ztrf~*l1feT'&Z>. 
[0 0 5 6] ^l:. 03 (b) IC^Tct-StC. ^Btctf 

SS (B^-g-fiK^Attfi) Srffll^ 2Atm~4/im, &] 

[0 0 5 7] h* U-f >*@ 1 1 ©±>eFKffi»T* 

^S-ftBIl 2 icn>^^ hTft— ;H 3 SHPLfc. C© 

«. SE^^fxatft4 0 0 s c cm, igjliSlt^6 0 0 
W, ^XEA 2 OmT o r r O^frTIyf >^Sffo 
T3>?9 h*-JH 3 Sr^fiELfc. Sfc. d<7)Zi>^ 
£ h*-;H 3 ©ASH, m^38 0° -6 0° ©ASHC 

£<u si^ir h u-f >m@ 1 1 ±{ciap-r-5j;c)»c 
u ¥a<b^i 2©«®<M©p&fc h*u^f >«s 

Ctl«, ««IW©*tt**3fcfc'b©i:U -®TFT$ 
[0 0 5 8] ^tC, 04 (a) ICs^T <fc 3 fc. K U-f > 

igftttiifii^A i ts.a<D&mm& 1 o o o a~»=fa, 

#J;L«2 0 0 0 Agg*tffl£-tf\ 7*hUS?*McJ:* 
7X?$H \,*XM—~ >^LTf5r5t©P#©-tgB«ffi 
14WUTS. rot«iTOft£©M!»Hfili 

[0 0 5 9] 04 (b) {C^T<t-5tr, 7* his 

[0 0 6 0] ±'&Ltz*y*mzmVTUT\Zl$tW? 
£©#?*&> *y*bfclf»A*-f ;*>£-atr*i§ 

©T&-5. :O^y^Ii©«f401 2l:ft. CO 
XgT-fflSSnstSfiSibTtt, ^7+il8ig^7 
*«186An«>y*119. -tftKBSBtS 2 0 T 



(7) 

12 

^•^^nsistixii cu, a 

g, Au, Cr, Fe, Ni, P t tiE £ 
#«bT^-r^S-5^« : *L.<. Ni, Cu, Agft 

Etfmzumx'&z. 09*. «. n i \*\£nm®w,\z*y 

LTIJ, 0iJA«N i tAg©«^, aEK^y^k *<b 

[0 0 6 1] *Hi6fi©^SIl lzt$ll2>u>?{7 h*-;l< 

20 y (B*XU£ hn7'l/-1'^^ >^ • X>>?--V 

Sfflti. IMgl A/dm2, ^y+*fi 
g2 5'CT'*t)2»rp1SS/^ + SrfT^, **)2iimfig© 

9F«n 1 5 ^^sKbfcc mmm 1 5 ©KVttttss$££ 

.jiy+iKi&flEKO^Ttt, *y **©««»;: J: 
tt. ttSt^Sl ~5 A/dm2, ^>y+j^iaS2 0~3 

orofSHT^frSrissbfc. *£*&©&& nz&nz 

©T&£ = 

[0 0 6 2] *y*Xg©i»«©lSl;:WUTK 
SrfT'S. ^y*ie©«IC«, 7 0*Cm^©M*6*TJ5fe 

40 [0 0 6 3 ] 1 Ttt. PH>tilll: 

sal 4 3&«»j6K*nfc»K*«ii s^^-r^ct^ic 
LT^afc*. <sic#mn 5 ©*ai3&j±ai5«tt 1 4© 

[0064] £.tz* msizm-t£?\z, w-mitmi2\t 

»umOBIJP€r*L.T^?»fc». K¥ffi<bK 1 2 tBB P 
so ti<5CilIi^-5. 3>^i7 h*-;H 3^(C{S, 10 
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*«rr*C.fcfcJ:D, ±««« 14 
2>;it;i5<nJfi6£ft:?T^S©T&5. 
[0 0 6 5] &i5, 0§l/Tl^^)l«« ^©«^®fcBB 

CO 0 6 6) (H8£©7^2) 0®£fflt^T#fg 
m<D4&<o&fa<»J&&lzi$»z>m&%&e>&Wz-D^T8l 

W?Z>. 06-0811 *H«iO»l82K*ltSTFT 
© SS 3t I S £ L £r ffi 0 T & -5 . 
[0 0 6 7] 06 (a) (C^-TiotC. TFTS:^ 

ttJBCifcTSfltfRl 2 #*ifi 
©»»2fc*tt*TFT©»itI8fc£KHfcM©#*l 

[0 0 6 8] 06 (b) I'^TiPiC. HHBK^fcTJS 

5te"f &*#XflfE*4 OOsccra, AHISMtft 6 0 0 
W, j]7>l£t)2 OmTo r r ©^"fXy-J^^ff o 

[0 0 6 9] %.\z. 0 7 (a) irjjVT J; 5 Hi"f > 

jgttltiiSI^A 1 ft £*©&«!££ 1 0 0 0 A~f£=f A, 
«jUJ2 0 0 0 Ag«**S-&. 7* M^XMCJ:* 
V^^ffl^T/^-X^LT^©^©^*® 

37 ij >^j£ft(!:©jgfcl©;£fc£ffl^5 
[0 0 7 0] X.IZ, 0 7 (b) K^T*?!!, 
h*— ;H 3<DgP^tC^->^i*»-«toT^SKSr3fe«b 
3jmHl 5*#J*T*. *SI«60^S82T*«, »fll 
5«n>37/7 h*-;H 3rtH^t^-r*<OT«^: 
<« J£ffij5»e. l/3~2/3SK©JP*{3^)S-rS. - 

©^©agft^tbTH ±gpm®i 4<D^®^e>3is 

11 Srt^mbft^J^K'-fSiriT&D. J£ffi#»6£ 



(8) 

1&<DMtfe 2 T"«A g ^1^7 ^ £ K U 

z. tTftjrr* z. tnfi-c&&ifis *mm(Di&m 2 t«, 

A/dm2. *»y**fi«2 5"CTtt 1 »We«^ 
£frl^, fil(tmiKOitll5*Mlfc. 

[0071] wro)m.m\z-o^xitmm<Dmmi kie* 
**fc»ai:ftjt-rntfj:<-, #nis©jem 2 t-h % 

S5t^Sl~5A/dm2. ;* y+i&i&S 2 0 — 3 0*C© 
«HT*tt«:Rj£bfc. *SJS(D^<g2tCi5^-5)C:<Dcfc 

•5. 

[0 0 7 2] ^JC. ;*<y*Ig©mF*£©IglC|ISLTI& 

20 wtz. ^7*il©Kii:tt, *y^3ft**hfc&i©£ 
£fT?. ^y+ig©ti:n 7 orM^coj&ifie^-egfe 

£AftH. 

[0 0 7 3] #1;:, 0 8 (a) (C^-T.fceifC, 

izmmmmm 1 6 srtftws-e-So d©»Bgas^« 1 6 \t 
mmm 1 5du/2ss*r5te*snfc3>^^ h*- 
;n 3©JSD©gB»ic5^«-r-5fca?)©fc©T*^)„ 

SIKH l 6 fcfflV>5ft*»K«ttttW*tt#»T*> * 
<, ®7ttt^#T ; 5 ! b©TSoT ! bJ:l^ 

[0074] 08 (b) {r*-r<t5tc. mug^iK 

HI 6(DtI*l75 : >^Ut±^lll 4©«ffi5:S 

y^Iit#LTl>4. 3Ly^>V\Z\m.mi37,\Z&Z> 

2TI31$^M4 0 0 s c cm, i§5HiSII*6 0 0 
W, ^fXffi^3 2 OmTo r r©^^T'Xu/f>^SrfTO 

[0 0 7 5] ft*. *H8S©^«2T«. uyzvyar, 

-)l l 3 (C*ttH 1 5 e> 1 / 2 gg©ftB£T 

**t, SO©gl5»lcWSi5lffi® 1 6£3E«T££5K 

t^c. Sot, itii 5^±epmffii 4<Dmmfr$m 

so ffi-r-5«t5ft^t«ft<. 3>^i7 h*-;H 3©SiO 
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<D%>ft\z®mmmm 1 6 **«uTv>*fc». ±sb«s 

fc£®ikEttfct>. £©J:3&*ifi©TFT*« 

[0 0 7 6] HiB«:ffl^T*56 

9TT*. 0 9-01 **J6«D»»3t*Jt*TF 

[0 0 7 7 ] 09 (a) H^-r«t5tr, TFT£ffr& 

$B§fc<fc5¥Si'tlSli 2£®e£f 5. fc*3. 
CD^ffi 2 Cfctt * T F T ©Mjfilgfc i*«3llfEC9^ffi 1 

[0 0 7 8] 09 (b) 3 fc. »||g»C«t*¥fi 

5t-f&5S?#X^*4 0 0 s c cm. itiJii£®*J 6 0 0 
W. #XI£*7 2 OmTo r r ©^frTX-y ^>ySrfrc 

[0 0 7 9] *tC. 010 ( a ) IC^T J: 3 tC. F L"f 

B^»mtt»iK^A i ti£<D&mm* 1000 A-gci 1 

A. «»JA«2 0 0 0 Aggi«*$1t. 7*M/S?*hK 
«fc -5 V7. i7 liT/l * -X > if LTfllf 5£©M»C©±gB 
Igl4^t4. d<Dt# I TO^tt*©SW*«tt 

[0080] -A\z, 010 (b) tc^-t^tc. ±m\z 
mm&mmmi 7 ^m^m^-t^z.t\z^-ox^>^^ 

^•^IiSffi^i^KIt &tttt8tllgi8l 1 7©J| 
«, £jg£i9— Kxy^^UTiKd^TfcS. - 

[0 0 8 1 ] 4*, *«tt»JMt 1 7 (4. 

mmmz&mn?**-* > * utiaott 

> (TCNQ) if h7f77JW\'l/> (TTF) £«6 
fcttttflBfllfcSAStf* £ t \z «fc oT# * c <h*tT# 
-5. **Jfi<0»» 3 C*SlriTffltifc«tttt«K»l 7 
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[0 0 8 2] ifctc. 011 tc^-T<k3ir. 

zMft-rzo mm&mmmi 7©i^*icmut«. ±m. 

<e> n-5 < . m ^t>ntzi8mm\zm l 

[0083] *mm<Dwm 3 t«. 1 5 1 lt« 

*±«Mt« 1 4 ©SffiOfiBiJf C fc**Jt 

[0 0 8 4] £k±<D <fc 5 IC, USSO^ 1 , 
2*J:tf*«IO»J83H*^T^)«l/fcTFTtt, «A 

mr»jft«*r * ®s *E»©»i*£5fc3fe s & © k# 

(D&mm&zm-rz^m&mT&zwt^mwmwizti 
u t t> < m m t 5 c t *^ t ^ ^5 1> © t * -s . 

[0 0 8 5] 

[0 0 8 6] Sfc. ^©i^^tlfplWMliStt 

[0B©fa*?iiKBj] 

[01] 01(1 *56W©TFTSr«Lfc»®BT» 
[0 2] 12(1 *»W©TFTSSUfcJFffiHT* 

[03] 03 (a) (b) is. xnmnmmi iz&nz 

TFT©S!jgX8Sr*Lfc»TB0T*^). 
[04] 04 (a) (b) tt, 03 (a) (b) \ZM< 

*$&m<DM&i \z$>tfz>TFTammxm$:7jkLtzmm 

so 0T&-5» 
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[0 5] 0 514, *Hlfi©»tti:4ittS«a»««©lE 
»**Lfc»riiBT?*«>. 
[0 6] 06 (a) (b) 14. 2 Cfett* 

t f t cos jfii s £ * u »f S0 T » -5 . 

[07] 07 (a) (b) fit, 06 (a) (b) lCM< 
*mi&(Dte& 2 £43 fit* T F TcDiSBgXfgSr^LfcfBrB 
0T£5„ 

[08] 08 (a) (b) «, 07 (a) (b) IcgK 
**JgC0^ffi 2 £43 It* TFT CDSjiIS5r^ Ufcirffl 
0T&-S. 

[09] 09 (a) (b) «. #*afi©#16 3fc:fett<& 
TFT©l05l8*:*l/fc»rBieiT»*>. 
[01 0] 110 (a) (b) 14, 09 (a) (b) £ 

#r®0T-&£. 

[01 1] 01 1«. 01 0 (a) (b) £«<**» 
CD^ffi3IC*Jtt-5TFT<Dfi3tXg^*Lfc»r®0T* 

[012] 012t4, *3*JfiO»*l tfettft^y+X 
*I£;*Lfc0igT&-5. 

[013] @i3ii ®i&Wk±.wmn.mmm. (w±)v 
[014] 01 414. &&&'mz&rtz>*m#m : ?$:ifi 

[015] 015 (a) (b) «, fiE*0|8!ISjiS£Sb 
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